Study objective-The aim was to examine the relationship between exposure to occupational risk factors during working life and physical disability after retirement.
Setting-The study took place in the general community.
Patients-307 men and 320 women (63-1% of those approached) answered a questionnaire during home interviews. Their average age was 69 (SD4) years at the beginning of the survey. Whether or not subjects had been exposed to occupational risks was determined from their statements concerning the presence or absence of eight harmful environmental conditions while at work. Physical disability was defined as difficulty in carrying out seven basic activities of daily life.
Main results-The results of univariate analyses showed significant relationships between exposure during working life to occupational risks including noise, heat, dust, carrying heavy loads, and awkward postures on the one hand, and the presence of a physical disability after retirement on the other. Multivariate analysis based on logistic regression models that took account of age, sex, and health impairments revealed a specific link between exposure to carrying heavy loads and physical disability after retirement.
Conclusions The effect of each factor is complex. Education, for example, is probably mediated by numerous factors such as availability and use of health care services, quality of health care, lifestyle, and occupation. 12 The respective parts played by the factors in causing physical disability are not yet clear, and other factors which might also help to generate such disability or intervene during its development do not seem to have been given sufficient attention. In particular, it is difficult at the present time to establish whether occupational risk factors have a long term effect on physical disability, and if so how. '3 The present study was carried out within this framework, as we used data supplied by a prospective survey of the health of retired subjects living in the Paris area. Table I shows that of the 993 subjects surveyed 627 (63-1 %) were respondents. On the basis ofthe information supplied by the pension fund, we compared respondents and non-respondents for age, number of firms for which they had worked, job mobility, and the type of branches of economic activity in which they had been employed. The mean ages of non-respondent men and women were 69-0 and 68 9 years respectively at the time of selection. The mean number of companies was 6-1 for the men and 5-7 for the women. The percentage of subjects with high mobility was 25-6 for the men and 22 8 for the women. The numbers were not significantly different from those observed among the respondents. Respondents and non-respondents did not differ significantly as regards sex, the type of branches of activity, and mortality among each sex (percentage of death during eight years follow up and mean age at death). Table II shows the mean sociodemographic features of the subjects studied. In all, 320 men (response rate 66 1%) and 307 women (response rate 60 3%) were respondents. They were all retired, and were aged from 60 to 84 years, mean 69 (SD 4) years. Nearly 82% were aged from 65 to 75 years. On average, they were interviewed six years after retirement. Blue collar workers were the largest occupational status in the sample.
As shown in reported difficulties in at least one of these activities, and 10% required help for at least one.
Only 17-5% of the subjects reported absence of impairment. The three most frequent impairments were musculoskeletal (61-2%), cardiorespiratory (37.5%), and audiovisual (38 80 ).
One third of the subjects (33 5 %) stated they had one impairment and 49 % that they had more than two. The mean number of impairments was 1 6 (SD 1 1) . Table IV shows the percentages of subjects exposed to each risk factor during working life, according to the category of physical disability experienced after retirement. Statistically significant relationships were shown between physical disability and noise (p <003), heat (p <002), exposure to dust (p < 0-001), carrying heavy loads (p < 0 003), and awkward postures (p < 0 04). For vibrations, the relationship did not quite reach significance (p < 007). Whatever the risk factor considered, the percentage of subjects exposed varied homogeneously with the category of disability. The proportion of exposed subjects was clearly highest among the group of subjects requiring help in basic daily life activities. There was also a statistically significant relationship between the mean number of occupational risk factors to which subjects were exposed and the category of disability. variables, carrying heavy loads was the only item related to physical disability. Table VIII gives the odds ratios derived from the general model for the variables which in each of the three separate models were found to In the second general model, the three main impairments were still correlated with physical disability but sex and carrying heavy loads were also significantly correlated with physical disability. We checked that there was no statistical interaction between sex, occupational status, and carrying heavy loads on the one hand, and physical disability on the other.
Discussion
In this study ofa group of retired men and women living at home in the Paris area, we showed significant relationships between the presence of physical disability after retirement and exposure during working life to noise, heat, dust, carrying heavy loads, and working in awkward postures. These relationships were not independent of the presence of musculoskeletal, cardiorespiratory, and audiovisual impairment, or of occupational status. Exposure to carrying heavy loads nevertheless seemed to be specifically linked to the presence of physical disability, when overadjustment for occupational status was taken into account.
The percentage of respondents in our survey was close to the usual proportion in studies of elderly populations interviewed at home.'9 Among non-responders, 33% claimed to have serious diseases, 28-9% were not interested in being involved in the study, 19-6% could not be traced, and 18 6% were subjects without any indications. So illness at the time of the study was the reason for non-participation in about one third of the subjects. No statistically significant differences between respondents and nonrespondents were found for age or sex.
The present sample is still being followed up for mortality. After eight years of follow up, the cumulative incidence ofmortality seems similar for respondents and non-respondents (25-9% of the respondents and 244% of the non-respondents among the men, and 8 1o% and 9 9o% respectively among the women). We can assume from this observation that those who participated in the study had not been selected on the basis of health factors related to mortality. In addition, examination of the job records of responders and nonresponders supplied by the supplementary pension fund showed no significant differences between the two groups, particularly with regard to the mean number of branches of economic activity and firms in which the subjects had worked. 14 However, one difficulty in our study is the possibility that there might be different response rates in the different occupational or disability classes.
The sample was composed of beneficiaries of a particular supplementary pension fund. It consisted of a specially selected group of retired people who had been through all the selections experienced during active working life, were still alive at the time ofthe study, and were living at home. It is likely that the subjects in the poorest health, whose health status may have been connected with the occupational exposures studied, had already died20 or were living in institutions. This possibility might weaken the relationship we observed between occupational exposures in the past and disability after retirement.
It should also be noted that most of the members of this supplementary pension fund come from private economic sectors that do not include retired persons from the public sector, so that our results cannot be extended to retired people as a whole.
The absence of a relationship between age and physical disability, an unusual finding in this type of survey, was probably due to the small range of ages in our sample and to the presence of few subjects aged over 75 years.
When in the course of retrospective surveys retired subjects are asked to identify the risk factors encountered during their working life, they usually have to rely on their memory. Self reported work history has been shown to be valid by comparison with occupational records.2' In this study we attempted to limit inaccuracies due to the subjective recall of work history by using a period of over 10 years to define exposure to each occupational risk factor. However, as we were interviewing a sample of elderly subjects six years (on average) after their retirement, lapses of memory may have been greater than usual.22 It may also be that exposure to risk factors during working life is remembered more clearly with declining health, and the subject may suspect that there is a link between past work and present poor health. To limit this bias to a certain extent, we informed neither the interviewers nor those interviewed ofthe relationship being studied. After the survey, a group of specialists in industrial health, including occupational physicians and experts in ergonomics, was asked to analyse the work histories of the subjects and to grade exposure to each risk factor as unlikely, possible, or very probable on the basis of a single item of information, ie, the job in which each subject had worked for longest. Comparison of the viewpoints of the subjects and the specialists tend to show that subjects underestimated their exposure. Therefore it may be assumed that some mistakes were made in classifying exposure and that if they could be corrected, the statistical relationships we found would be strengthened. As 47 .7% and 117% among those reporting no disability). As regards alcohol consumption, the proportion of subjects who said they consumed alcoholic beverages was significantly higher in the group with no disability (43%9/ , versus 33% for the disabled). Futhermore, in the multivariate analysis, the fact that cardiorespiratory, digestive, mental, and musculoskeletal impairments were taken into account can be considered an indirect way of adjusting for these possible confounding factors.
To sum up, the different types of bias just reviewed do not seem to us to cast doubt on the relationships shown in this study. Roupe and Svanborg13 already found links between the normal worker's occupational past and the presence of auditory and pulmonary impairments known to cause disability. Subsequently, Brisson et a124 showed a relationship between the duration of employment in piecework employment and the prevalence of severe impairment, measured against the ability to perform common activities, in a sample of 533 Quebec women textile workers aged 45 to 70 years. The relationship was independent of age, smoking habits, educational level, and of the type and duration of the tasks performed during working life. The duration of piecework employment was also linked to musculoskeletal impairment and to a lesser extent to cardiovascular impairment.
In our survey, two factors-occupational status and the presence of impairments-are each related to physical disability. This result agrees with the findings ofprevious studies, although the link between occupational status and physical disability after retirement has not so far been extensively studied. 25 The relationship between occupational risk factors and physical disability seems to be accounted for by the connection shown in our sample between certain types of exposure and certain impairments.
Considerable exposure to certain risk factors is known to cause impairments that lead to disability: for instance, noise can cause deafness and dust can cause chronic bronchitis. However, our results also suggest that carrying heavy loads for more than 10 years during working life might have its own specific effect on the existence ofphysical disability after retirement, quite apart from any musculoskeletal and/or cardiorespiratory impairment, if the overadjustment for social class is taken into account.26 This possibility seems similar to the observation already reported for risk factors for cardiovascular diseases, since in two studies27 28 these factors were found to be linked with physical disability in persons free of cardiovascular disease.
There is general agreeement that prevention of physical disability in old age should begin before retirement. Consequently, it is important not to forget the possible long term effects of occupational risk factors which, especially a long time after retirement, can affect the health of the elderly. These effects could explain in part the inequalities in health found in later life. 
